Background: Dementia, a debilitating condition, requires particular attention in Southern Africa where there is a dearth of prevalence data. Population ageing and other risk factors are driving an increasing incidence of dementia. However, limited knowledge and understanding may impact the attitudes and practices towards persons with dementia. Aim: To investigate the relationship between the knowledge of dementia, its effect on the attitudes and practices toward people with dementia in an urban community setting. To determine the perceived availability of services for those with dementia, the awareness of elder abuse and care-giver burden. Methods: A descriptive, cross-sectional study was performed in Khayelitsha. An interviewer administered questionnaire was used with assistance from isiXhosa speaking translators. A sample of 100 individuals was surveyed door-to-door from both the informal and formal housing settlements, using cluster random sampling methods. Results: There was deficient knowledge about dementia, with an average accuracy of 53.44% on the knowledge test. Only 10% reported knowing what dementia was. Participants had generally tolerant views about people with dementia. No significant relationship was found between knowledge and attitudes about dementia. There was a significant difference between people who would share their house with a family member with dementia or send them to nursing homes (p = 0.03). 64% of participants knew what elder abuse was. 19% knew of an elder who had been abused; amongst the most common forms reported were being locked alone in their house and being deprived of food. Conclusions: This study showed that knowledge about dementia was limited with no relationship to attitudes of high tolerance towards people with dementia. Elder abuse was well recognized, but poorly reported. Appropriate health promotion strategies and education should be conducted and further research should be done into dementia in South Africa.
Background
Dementia, an incapacitating disease, mostly affects older persons globally. The most common types of dementia are Alzheimer's disease (AD) and vascular dementia [1] . The diagnosis of dementia involves obtaining significant medical history from the patient and the family [2] . Thus, knowledge and awareness amongst family members is crucial to detecting the symptoms and seeking medical advice.
Knowledge about Dementia
Studies in other countries found knowledge and understanding of dementia to be poor amongst the general population [3] - [6] as well as being limited amongst family caregivers of individuals with dementia [4] . Knowledge about dementia is generally even lower in minority ethnic groups and low to middle income countries (LAMIC) [3] [4] [6] [7] . One study reported that even where general knowledge about dementia was present, focusing on definitions and symptoms, the "biomedical knowledge" about the causes, treatment and prevention was still very low [8] . Lack of knowledge about dementia negatively impacts on health seeking behavior [4] and on the ability of caregivers to provide adequate care [8] .
Attitudes towards People with Dementia
People with dementia are often stigmatized, discriminated against and socially excluded. This is a major public health concern. This stigma occurs in all social classes [9] . The patients often fail to tell family members and friends or seek medical care about their health condition because of the negative reactions that might ensue [10] .
Lay concepts about dementia are influenced by the cultural perspectives. For example, in some African cultures dementia symptoms are perceived as a sign of possession by evil spirits, or a punishment for sins. A study amongst British people of Indian origin [7] found that people (aged 17 -61 years old) described old age as a time of social withdrawal and isolation. According to Sahin et al. [11] and others the majority of elderly individuals consider the occurrence of dementia in old age to be a normal phenomenon [12] . There was a significant dissociation between the concept of dementia and the typical symptoms of dementia. The term dementia is apparently treated as an independent and vague concept without awareness of its clinical symptoms. A recent study found that black Caribbean people with dementia feared being viewed as "crazy" or "mad" [13] . In contrast, a US study exploring attitudes in the African American community found little or no stigma associated with dementia, which was conceptualised as a combination of worry and stress [14] .
Elder Abuse toward Individuals with Dementia
Elder abuse is difficult to define and poorly understood because it is often a hidden offence and the nature of the abuse alters in different regions of the world [15] [16] , while it can be described as "any knowing, intentional or negligent act by a caregiver or any other person that causes harm or a serious risk of harm to a vulnerable adult" [16] . Western countries classify elder abuse as either being physical, emotional, financial, sexual and neglectful. Developing countries-especially African countries-expand their definition to include allegations of witchcraft [16] .
One of the identified target groups of elder abuse includes those with dementia [16] . In some African countries, there has been witchcraft-related violence (ostracism, torture and murder) especially towards elderly widowed women [16] . In addition to gradual gross memory loss, people with dementia display behavioral disturbances, hallucinations, garbled speech and wandering [17] . These types of behavior, together with the lack of community comprehension of dementia, influence the mistreatment of older people with dementia [18] .
The elderly often experience abuse from family. A caregiver's perceived burden of looking after a cognitively or physically impaired older person can be seen as a stressor that can lead to abuse. A study conducted in Hong Kong showed that mistreatment was often in the form of verbal and physical abuse, ranging from shouting, manhandling and beating older people [19] . Extreme physical forms of violence, such as stabbing older people with knives, burning or murdering were not reported in the study. In Southern Africa such incidents are more common, but poorly reported [15] due to beliefs that the odd behavior of PWD is synonymous with witchcraft practices [20] . Another common type of elder abuse reported by the UK National Elder Abuse Study is that of a financial nature. Reported acts of abuse included denying access to sufficient health services, despite poor family care, as this would reduce the family inheritance; identity theft with the aim of falsely obtaining loans on behalf of PWD and valuables missing without explanation [21] .
Effects on Family Caregivers
PWD require high levels of care. The majority of PWD live in the community and approximately 75% receive care provided informally by family and friends [22] . The typical profile of a dementia caregiver is a middle aged or older female, child or spouse of the individual with dementia. One of the main differences between caregiving in the developed and developing world is in the living arrangements, whereby in the developing world PWD live in larger households with extended families [23] .
Family caregivers are motivated to provide care for reasons which include a sense of love or reciprocity, spiritual fulfilment, a sense of duty, guilt, social pressures or even greed. Those caregivers who are able to identify more beneficial components of their role experience less burden, better health and relationships and greater social support [24] . Caregivers in developing countries spend a median of 3 to 6 hours a day with the PWD and 3 to 9 hours assisting with activities of daily living including bathing, feeding, and toilet assistance [23] .
Carers of PWD face the difficulty of balancing caregiving with other demands such as raising children, careers and relationships and this puts them at increased risk of stress, depression and a variety of health complications [25] . The costs of looking after PWD are high and involve paying for medical consultations and residential care in later stages.
Aims and Objectives
We aimed to investigate the knowledge, attitudes and practices toward people with dementia in an isi-Xhosa speaking community in a township (Khayelitsha) in the Cape Town Metropole of the Western Cape so as to develop an appropriate health promotion intervention to increase dementia awareness in the community. The objectives of the study were to design an appropriate new dementia questionnaire in order to determine: 1) the knowledge of dementia in Khayelitsha; 2) the attitudes toward PWD; and 3) awareness of abusive practices towards PWD; and to evaluate the relationship between level of knowledge and attitudes and practices, furthermore, to assess the perceived availability of services for PWD and the problems associated with caregiving for PWD.
Motivation
It is crucial that research be done to evaluate the beliefs and practices nationwide towards PWD. This study was done to promote better awareness and education about dementia through public health promotion and to make known the need for more research. This is to be established with the support of Dementia SA, a non-government organisation that started in 2006, to minimise the impact that dementia has on individuals, families and communities.
Methods

Study Design
This was a cross-sectional, observational and descriptive study which started in April and ended in June, 2013. The study made use of a researcher-administered questionnaire as an instrument for data collection. The questionnaire was produced in English therefore isiXhosa translators accompanied the researchers (Appendix A) [26] . The questionnaire was adapted from a series of existing questionnaires, including an AD quiz produced by Ayalon & Areán [27] and The Alzheimer's Disease Knowledge Scale [28] . The questionnaire consisted of closed and open-ended questions and was divided into 5 sections: participants' demographic status, knowledge and understanding of dementia (16 items), attitudes towards PWD (7 quantitative, 1 qualitative item), practices towards PWD and challenges that carers experience (6 quantitative, 8 open-ended) . The purpose of the open-ended questions was to gain better insight into the opinions of the community members, considering the lack of research around dementia in South Africa. Responses were used to select specific ideas, allowing the data to be converted from qualitative into quantitative data. The total number of questions was 50, 13 being open-ended and 37 being closed-ended questions.
The attitudes section of the questionnaire was based on tolerance toward those with dementia. The score was out of 8, with 8 being most tolerant and 1 being intolerant. For the perceived causes of dementia and people's attitudes towards PWD, questions were based on a questionnaire by Crabb et al., 2012 [29] . The practices and elder abuse section of the questionnaire was drafted from three studies reporting on elder abuse. The word mental illness was substituted with the word dementia.
Population and Sampling
The research was conducted in the township of Khayelitsha, established in 1985 and housing a population of approximately 400,000 people in 86,000 formal and informal households in 2012 (Wikipedia). Cluster sampling groups representative of the population in terms of the socio-economic and cultural circumstances of the area were selected. The sample size included 100 individuals; the minimum sample size was estimated within 7% of the true value and an anticipated population precision of 15% [CI: 95%] on a 50% proportion having accurate knowledge about dementia. The study included males and females aged 18 to 80 plus. People under the age of 18 and those who lacked the mental capacity to give informed consent and respond to the questions were excluded. Participants were interviewed in their homes during the day. In cases where there was more than 1 occupant in the home, a maximum of 2 people were interviewed.
The cluster sample was selected by using a map of the area using Google maps. With the help of a site-facilitator, 3 sections in the area of Khayelitsha were chosen. It is possible that the cluster group selected may be more similar with regards to beliefs than another cluster group thus increasing the risk of bias [30] . Therefore to decrease bias, clusters were increased to 200 homes per sample area (formal and informal settlements) with the sample size limited to 100 participants.
Approval for the study was obtained from the University of Cape Town, Human Research Ethics Committee (HREC). Verbal informed consent was obtained from the participants. Vulnerable groups were protected by exclusion from the study (under 18 and those unable to give informed consent). Participants were interviewed separately to ensure privacy.
Pilot Study
A sample of 10 people were interviewed at the Nonceba family and counselling center in Khayelitsha for the pilot study. Each interview took approximately 30 minutes, with translators. An isiXhosa equivalent questionnaire was not prepared so the translators used a copy of the English questionnaire to guide them during the interview. Questions were altered from the published versions to improve their cultural appropriateness and tested in the pilot study. The pilot study identified certain questions that needed to be removed or rephrased to improve the questionnaire's validity, as there was no pre-existing questionnaire to validate it against in this population.
Data Analysis
Data analysis was performed with Stata software, version 12. Descriptive statistics such as frequencies and measures of central tendency (Means and standard deviation, or proportions with 95% CI) were produced to summarize the data including the socio-demographic characteristics. In addition, independent T-tests were performed to compare knowledge scores by sex, employment and type of accommodation. Histograms were used to demonstrate the spread of the data. Furthermore hypothesis testing was performed with Chi-squared tests to evaluate the relationship between specific categorical variables, such as beliefs and attitudes toward individuals with dementia, and elder abuse. Pearson's correlations were performed to establish associations between variables (e.g. living in the community vs in nursing homes).
Results
There was a 100% response to the questionnaire from the study sample consisting of a 100% Black African population ( Table 1 ). The majority of the participants were female (68%), Xhosa speaking (98%), Christian (78%), unemployed (62%) and had a total household income of approximately $455 (ZAR1000 -R4999) (61%) per month. The number of people interviewed within each age group was roughly equivalent. 60% of the households had 2 -4 people living in the house, 22% had people over the age of 60 living in the house, with 10 % having more than 1 person over the age of 60. Sixteen participants reported having a family member with dementia and 11 reported having a friend with dementia.
Questionnaire
When asked directly if they knew what dementia was, only 10% of participants replied positively. The average knowledge score was 8.55+/− 2.14sd [95% CI; 8.12; 8.97] or 53.44% accuracy (Appendix B). The question "Do you think a brain disease can be the cause of dementia?" had an 87% correct response rate. There was a minimal negative correlation between age and knowledge (r = −0.12), however, this was non-significant (p = 0.25).
There was no correlation between years of education and knowledge (r = 0.04, p = 0.68). T-tests were used to compare knowledge scores by sex, type of accommodation, employed (yes/no) and knowing someone with dementia (yes/no). Sex and employment showed a significant relationship to knowledge, with males knowing more than females and unemployed people knowing more than employed people ( Table 2) .
The distribution of attitude and knowledge scores is shown in histograms (Figure 1) . The mean attitude (tolerance) score was 5.78/8 +/− 1.7. The attitudes questions revealed that the proportion of those who would share their house with a family member that has dementia was high: 88% [95%CI: 80%; 94%]; those who believed that PWD were responsible for their illness was low: 7% [95%CI: 3%; 14%]. The proportion who thought PWD were dangerous and violent and to be avoided was 43% [95%CI: 33%; 53%]. The proportion who would feel ashamed having a family member with dementia and the community knowing this was 19% [95%CI: 12%; 28%]. The proportion of the sample that would be afraid of having a conversation with someone who has dementia was 11% [95%CI: 5%; 19%], and afraid to have someone with dementia as their neighbor was 15% [95%CI: 9%; 24%]. Finally the population proportion that agreed that PWD should live in the community was 67% [95%CI: 57%; 76%], while the population proportion that agreed that people with dementia should live in nursing homes was 74% [95%CI: 64%; 82%], thus a proportion (40%) answered yes to both questions.
Since there was a large overlap between the proportions of participants who believed people with dementia should live in the community or in nursing homes, Pearson's correlations were used to identify the associations between these responses and the other variables ( Table 3) to evaluate underlying perceptions. These associations were significant between the participants believing that "PWD should live in the community" versus that "PWD are dangerous or violent" (r = 0.35), while the association was significant between those who thought PWD should live in nursing homes versus "being ashamed to have a PWD in the family" (r = 0.27). There was a negative trend between those who thought PWD should live in nursing homes with "being willing to share a house with PWD".
With regards to spiritual beliefs about dementia, four main concepts were analyzed. The population proportion that agreed that dementia was a punishment from God was 14% [95%CI: 7%; 22%]; or from the ancestors The correlations between these beliefs were established through the use of Pearson's correlation (shown in Table 4), to identify the overlap in beliefs. There was a significant overlap between those who believed dementia was a punishment from God or from the ancestors (r = 0.54) and between those who thought dementia was a curse and that traditional healers can heal dementia (r = 0.30). Two different methods were used to assess the relationship between knowledge and attitudes. Firstly the knowledge score was correlated against the attitude score for tolerance. The results showed no significant relationship between knowledge and attitudes (p = 0.59).
Qualitative Data
Participants were asked what possible challenges or problems would occur when caring for someone with dementia. Eighty four participants gave examples of problems that may occur, while the other 16 did not know, did not respond or replied that they did not think it would be a problem. Common responses were constant watching of the person, the actual difficulty in caring for those with dementia, not knowing how to care for them and the possibility that PWD would not be cooperative when being advised or instructed. Other responses were that PWD could cause damage in the house or be a danger to themselves and others. Nevertheless many participants reported that they would be willing to care for an individual with dementia.
Knowledge and opinions on elder abuse were assessed in order to get a scope on the severity of the matter in this community. abuse" and were able to describe it. However, the results revealed that a much higher proportion of participants were able to identify signs of elder abuse, namely ( Histogram chart for knowledge score . In order to assess whether there were associations between the knowledge of support programs/ services available for elders who had been abused and sex, level of education and type of accommodation, crosstabs analysis with a chi-squared test was done. There were no significant results for any factor. When asked about raising awareness with regards to the abuse of elders with dementia, participants agreed that education about dementia, its causes and care for PWD was of key importance. Further suggestions were that seminars could be run in halls or clinics or that education visits be done door-to-door.
Discussion
In keeping with the international literature, the results showed that knowledge concerning dementia was very low in the isiXhosa-speaking sample surveyed. The scores on the knowledge questionnaire were higher than expected, but this may not have been an accurate reflection of people's actual knowledge levels. There was the possibility of obtaining correct answers without a full understanding of dementia. Because the majority of the participants did not know what dementia was, perceived understanding of the term "dementia" was relied upon in order for them to answer the rest of the questionnaire. The variables in the assessment of attitude which scored the highest in agreement were being prepared to share a home with PWD, having PWD living in the community or living in nursing homes, the latter two having equal acceptability. However, living in nursing homes was not regarded as being excluded from the community by participants. This suggests that the concept may not have been well-enough defined to convey the idea that being sent to a nursing home meant being isolated from the community and being cared for by unknown caregivers rather than by family and friends, versus the idea that living in the community means not being isolated, living amongst family and friends.
Furthermore participants who agreed with PWD living in the community indicated that they were not ashamed if people knew, but at the same time they considered PWD dangerous/violent. However, the participants who agreed with PWD living in nursing homes were more negative about sharing their home with a family member with dementia and about being ashamed if people knew they had a family member with dementia ( Table 3) . Nevertheless according to the attitude score participants had overall tolerance toward PWD. This is contrary to the global beliefs toward those with dementia and mental illness, where the common attitude is one of neglect from the community and isolation from society [29] . These contrasting attitudes suggest that partici-pants were influenced by the interviewers to answer as expected rather than truthfully; or it may be assumed that the people of Khayelitsha actually have fewer stigmas toward those with dementia. Moreover they may have more traditional respect for elders and willingness to accept responsibility for the care of family members. This reflects other reports in the literature, as the general understanding is that PWD are more vulnerable than other elders thus needing help with a greater expectation of care from the family than from outside carers, especially in LAMIC [31] [32] . However, the attitudes of our study participants were largely not based on experience with PWD.
The spiritual beliefs of the participants in relation to their understanding of dementia, was evaluated. It was evident that most believed that dementia was not a punishment from God, nor from the ancestors. However, there were a substantial proportion of participants with the belief in dementia as a punishment. There were a similar proportion of participants who believed that dementia was due to a curse or witchcraft and about half of these people also believed that traditional healers could heal dementia. This finding is supported by other reports of African cultural beliefs that overlap with the ideas that dementia is a sign of possession or a punishment of sins [18] .
With regards to the care-giver burden: one of the most frequent perceived challenges of caring for PWD was constant watching or caring for PWD as most did not know how to care for PWD or had other duties, such as caring for children or jobs. This challenge is supported by reports that on average caregivers can spend up to 9 hours a day caring for an individual with dementia [32] [33] .
Examples of elder abuse were easily recognized on direct questioning, although only 19% knew of an elder who had been abused due to their dementia. This could be due to the fact that much of this abuse was under-reported, here as elsewhere; however, only 27% of the participants knew someone with dementia [22] . Locking elders in the house, stealing from and starving them were the most common types of abuse reported. These results are in keeping with existing studies [23] [30] . Reports of abuse related to witchcraft allegations which occurred in developing countries, more common in African countries [23] , were unreported by the participants. Yan & Kwok described how elder abuse was commonly committed by family members, as was the case in this study [19] . All the participants who reported knowing an abused elder mentioned that abuse was by a family member, be it their children, grandchildren or siblings. Knowledge of support services/programs for abused elders was found to be quite varied, with just over half the participants reporting awareness of such services. Reasons for this variation was unfounded, with there being no significant difference between the sexes, level of education (primary versus higher education) or type of accommodation (formal versus informal).
Limitations
The first limitation noted in this study was interviewer bias. 98% of the population was Xhosa-speaking, necessitating the use of isiXhosa translators. The challenge was that there was no Xhosa name/term for dementia. Providing a definition that was both medically accurate and understandable in lay terms was difficult; therefore the term dementia may not have been understood. The standardization of the questionnaire may be in questionas each translator could have interpreted the questions differently and conveyed the questions differently to the participants. These factors could have contributed to compromising the validity of the questionnaire.
Secondly, the questionnaire included some ambiguous questions; while some of these questions were eliminated after the pilot study, a few were missed and only detected when the data were being analyzed. For example, questions could have been structured as "either-or" choice questions in order to avoid overlapping responses e.g. to "PWD living at home v in nursing homes. Recall bias may have occurred in the section of the questionnaire on elder abuse; here the incidents of abuse relied solely on the participants" reports. Lastly there is the limitation of quantitative analysis in this type of study where a qualitative approach may have been more appropriate to exploring correct understanding of concepts about dementia.
Recommendations
Two categories for recommendations were identified.
Methodology
The questionnaire should be translated into isiXhosa to standardize it and eliminate interviewer bias. Ambiguous questions should be revised for more comprehensive analysis of the data.
Education
Knowledge concerning the causes, the symptoms and diagnosis of dementia needs to be promulgated into both schools and urban and rural Xhosa communities. This could be done through community workshops in venues with mass capacity, such as halls. Secondly, community awareness about dementia could be raised via community health care workers and existing support services. It would be beneficial to the community to establish dementia-specific support services for those who have specific concerns, including carer-burden related problems. Lastly, we encourage further research into dementia prevalence, causes and risk factors as well as carer-burden and beliefs in South Africa (qualitative and quantitative), as the condition needs to be better understood in this LAMIC context to enable appropriate support and interventions to be introduced.
Conclusion
The key findings in this study show that there is no difference in the knowledge, attitudes and practices towards people with dementia in terms of demographic characteristics. In general, there is very limited knowledge and understanding of dementia in the urban Western Cape Xhosa-speaking community sampled. Some spiritual beliefs revealed the lack of knowledge about the causes of dementia. People's tolerance towards PWD was not influenced by their knowledge about dementia. Also very importantly people were able to identify indicators of abuse of elders with dementia. The majority of the participants denied knowing a person with dementia who had been abused; however, they knew of the services available in the community for abused people. Further research needs to be conducted on this topic to enable implementation of appropriate interventions, health promotion strategies and workshops.
Dementia is a term used to describe various different brain disorders that are caused by dying of brain cells (degeneration). This causes a loss of thinking function and affects memory, thinking, behaviour and emotion. Dementia gets worse over time. 
